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(54) Braking apparatus for vehicle 

(57) A braking apparatus for a vehicle has: a hydrau- 
lic braking pressure control apparatus (4) disposed on 
a base (22), including: a control valve unit (VA-VD) for 
switching among a state where hydraulic passages to 
access a master cylinder (M) are communicated with 
wheel brakes (2A-2D) while the wheel brakes (2A-2D) 
are interrupted from reservoirs (8A-8B), a state where 
the hydraulic passages are Interrupted from the wheel 
brakes (2A-2D) while the wheel brakes (2A-2D) are 
communicated with the reservoirs (8A,8B), and a state 



where the wheel brakes {2A-2D) are intenrupted from 
the hydraulic passages and the reservoirs (BA.&B); 
pumps (10A,10B); suction valves (12A,12B); and regu- 
lators (21A,21B) nomnally communk;ated the master 
cylinder (M) with the hydraulic passages (20A,20B) as 
well as interruptthe master cylinder (M) from the hydrau- 
lic passages (20A,20B); wherein the suction valves 
(12A,12B) are disposed on the base (22) in positions 
closer to the suction port (42) of the pumps (10A,10B) 
than the control valve units (VA-VD) and the regulators 
(21A,21B). 



FIG. 2 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention s 

[0001] The present invention relates to a braking ap- 
paratus for a vehicle and In particular to improvement of 
a braking apparatus for a vehicle which is capable of 
perfomning skidding control and traction control of a ve- io 

hide. 

2. Description of the Related Art 

[0002] in the related art, such a braking apparatus for ^5 
a vehicle adjusts the discharge pressure of a pump 
which draws in a fluid by suction from a master cylinder . 
and discharges the fluid with a suction valve open pro- 
vided between the suction port of the pump and the mas- 
ter cylinder, thereby perfomning skidding control and 
traction control of a vehicle while the brake is not being 
operated (for example, see the Japanese Patent Laid- 
Open No. 2000-1 27935 and Japanese Patent Laid- 
Open No. 06-122364). 

[0003] However, on the above-mentioned related-art 25 

braking apparatus, a suction valve is disposed on the 
base relatively apart from the suction port of the pump 
and the negative pressure transport factor from the suc- 
tion port of the pump to the suction valve is poor thusthe 
suction effk;iency of the pump is poor. so 

SUIWMARY OF THE INVENTION 

[0004] The present invention has been accomplished 
in view of the above circumstances and alms at provid- 35 
ing a braking apparatus for a vehicle which has im- 
proved the suction efficiency of the pump in skidding 
control and traction control of a vehicle. 
[0005] in orderto attain the above object, the present 
invention provides a braking apparatus for a vehicle 40 
having: a hydraulic braking pressure control apparatus 
disposed on a metallic base, the hydraulic braking pres- 
sure control apparatus including: a control valve unit for 
switching among a state where hydraulic passages to 
access a master cylinder are communicated with wheel 
brakes while the wheel brakes are interrupted from res- 
ervoirs, a state where the hydraulic passages are inter- 
rupted from the wheel brakes while the wheel brakes 
are communicated with the reservoirs, and a state 
where the wheel brakes are interrupted from the hydrau- so 
lie passages and the reservoirs; pumps for discharging 
a brake fluid reserved in the reservoir to the hydraulic 
passages; suction valves provided between the master 
cylinder and the suction port of the pumps; and regula- 
tors normally communicated the master cylinder with ss 
the hydraulic passages as well as interrupt the master 
cylinder from the hydraulic passages when the suction 
valves are open and letting the hydraulic pressure of the 



hydraulic passages escape Into the master cylinder as 
the hydraulic pressure of the hydraulic passages ex- 
ceeds a predetemnined value; wherein the suction 
valves are disposed oh the base in positions closer to 
the suction port of the pumps than the control valve units 
and the regulators. 

[0006] With this configuration, it is possible to arrange 
a suction valve in close proximity to the suction port of 
a pump, and Improve the negative pressure transport 
factor from the suction port of the pump to the suction 
valve thus improving the suction efficiency of the pump 
when the pump is operated to perfomn skidding control 
and traction control of a vehtele. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] 

Fig. 1 is a hydraulic circuit diagram showing the con- 
figuration of a braking apparatus for a vehicle; 
Fig. 2 shows a longitudinal section of a base taken 
along the line 2-2 of Fig. 3 where a hydraulic braking 
pressure control apparatus is arranged; 
Fig. 3 is a view of Fig. 2 seen in the direction of arrow 
3; and 

Fig. 4 is a partial front cutaway view of Fig. 2 seen 
in the direction of arrow 4. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0008] An embodiment of the present invention will be 
described based on an example shown in the attached 
drawings. 

[0009] Figs. 1 through 4 show an embodiment of the 
present invention. Fig, 1 Is a hydraulic circuit diagram 
showing the configuration of a braking apparatus for a 
vehicle. Fig. 2 shows a longitudinal section of a base 
taken along the line 2-2 of Fig. 3 where a hydraulic brak- 
ing pressure control apparatus is arranged. Fig. 3 is a 
view of Fig. 2 seen in the direction of arrow 3. Fig. 4 is 
a partial front cutaway view of Fig. 2 seen in the direction 
of arrow 4. 

[0010] First, in Fig. 1 , a tandem-type master cylinder 
M has a first and a second output port 1 A, 1 B which each 
generates a brake hydraulic pressure in accordance 
with a force on pedal applied by a vehicle driver on a 
brake pedal P. A hydraulic braking pressure control ap- 
paratus 4 is provided between a wheel brake for the left 
front wheel 2A, wheel brake for the right rear wheel 2B, 
wheel brake for the right front wheel 2C, wheel brake for 
the left rear wheel 2D and a first and a second output 
hydraulic passage 3A, 3B individually connected to the 
first and second output ports 1A, 1B. 
[0011] The hydraulic braking pressure control appa- 
ratus 4 has: control valve unit VA, V6, VC, VD individu- 
ally conresponding to the wheel brake for the left front 
wheel 2A, wheel brake for the right rear wheel 2B, wheel 
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brake for the right front wheel 2C and wheel brake for 
the left rear wheel 2D; a first and a second reservoir 8A, 
8B individually corresponding to the first and second 
output hydraulic passages 3A, SB; a first and a second 
pump 10A, 108 having suction ports connected to the 
first and second reservoirs 8A, SB and discharge ports 
connected to the hydraulic passages 20A, 20B; a com- 
mon electric motor 11 for driving both pumps 1 0A, 1 0B; 
suction valves 12A, 12B as nomially closed solenoid 
valves respectively provided between the first and sec- 
ond hydraulic passages 3A, 3B and the suction ports of 
the first and second pumps 1 0A, 1 0B; a first and second 
damper 13A, 13B respectively provided between the 
discharge ports of the first and second pumps 1 0A, 1 0B 
and the hydraulic passages 20A, 20B; a first and a sec- 
ond orifice 14A, 14B respectively provided between the 
first and second pumps 1 0A, 1 0B and the first and sec- 
ond dampers 1 3A, 1 3B; check valves 1 5A, 1 5B provided 
between the first and second pumps 1 0A, 1 0B and the 
first and second reservoirs BA, SB so as to allow the flow 
of a brake fluid to each pump 1 0A, 1 0B; a pressure sen- 
sor 1 6 attached to the second output hydraulic passage 
3B; and regulators 21 A, 21 B respectively provided be- 
tween the first and second output hydraulic passages 
3A, 3B and the hydraulic passages 20A, 20B. 
[0012] The control valve unit VA, VB has: normally 
open solenoid valves 6A, 6B respectively provided be- 
tween the hydraulic passage 20A, and the wheel brake 
for the left front wheel 2A and the wheel brake for the 
right rear wheel 2B; nomnally closed solenoid valves 9A, 
9B respectively provided between the wheel brake for 
the left front wheel 2A and the wheel brake for the right 
rear wheel 2B, and the first reservoir 8A; and check 
valves 7A, 7B respectively connected In parallel with the 
nomfially open solenoid valves 6A, 6B so as to allow the 
flow of a brake fluid to the hydraulic passage 20A. The 
control valve unit VC, VD has: normally open solenoid 
valves 6C, 6D respectively provided between the hy- 
draulic passage 20B, and the wheel brake for the right 
front wheel 2C and the wheel brake for the left rear 
wheel 2D; normally closed solenoid valves 9C, 9D re- 
spectively provided between the wheel brake for the 
right front wheel 2C and the wheel brake for the left rear 
wheel 2D, and the second reservoir 8B; and check 
valves 7C, 7D respectively connected In parallel with the 
nonnally open solenoid valves 6C, 6D so as to allow the 
flow of a brake fluid to the hydraulic passage 20B. 
[0013] Such control valve unit VA through VD switch 
between a state where hydraulic passages 20A, 20B to 
access the master cylinder M are communicated with 
the wheel brakes 2A through 2D while the wheel brakes 
2A through 2D are iriterrupted from the reservoirs 8A, 
8B, a state where the hydraulic passages 20A, 20B are 
interrupted from the wheel brakes 2A through 2D while 
the wheel brakes 2A through 2D are communicated with 
the reservoirs 8A, 8B, and a state where the wheel 
brakes 2A through 2D are Interrupted from the hydraulic 
passages 20A, 20B and the reservoirs 8A, 8B. 



[0014] The suction valves 12A, 12B are respectively 
provided between the first and second pumps 1 0A, 1 0B 
and the check valves 1 5A, 1 5B, and the output hydraulic 
passages 3A, 3B. 

5 [0015] The regulators 21 A, 21 B has normally open 
solenoid valves 5A, 5B, one-way valves 18A, 18B, and 
relief valves 1 9A, 1 9B connected in parallel between the 
first and second output hydraulic passages 3A, 3B and 
the check valves ISA, 15B, and the hydraulic passages 

10 20A, 20B. 

[0016] The one-way valves 18A, 18B are connected 
in parallel with the normally open solenoid valves 5A, 
5B so as to allow the flow of a brake fluid from the first 
and second output hydraulic passages 3A, 3B. the re- 

is lief valves 1 9A, 1 9B are connected in parallel with the 
normally open solenoid valves 5A, 5B so as to open as 
the hydraulic pressure of the hydraulic passages 20A, 
20B exceeds a predetennined value. 
[0017] The regulators 21 A, 21 B nonnally communi- 

20 cates the first and second output hydraulic passages 
3A, 3B, and the hydraulic passages 20A, 20B each ac- 
cessing the master cylinder M. When the suction valves 
12A, 12B are open, the regulators 21 A, 21 B interrupt 
the output hydraulic passages 3A, 3B from the hydraulic 

25 passages 20A, 20B and lets the hydraulic pressure of 
the hydraulic passages 20 A, 20 B escape into the master 
cylinder M as the hydraulic pressure of the hydraulic 
passages 20A, 20B exceeds a predetermined value, 
thereby controlling the hydraulic pressure of the hydrau- 

30 lie passages 20A, 20B below a predetennined value. 
[001 8] The pressure sensor 1 6 detects whether a hy- 
draulic pressure is output from the master cylinder M, 
that is, whether the brake pedal P is pressed. The pres- 
sure sensor 1 6 is used for the aforementioned skidding 

35 control and traction control of a vehicle as well as control 
of the rotation speed of the electric motor 11 in accord- 
ance with the output hydraulic pressure of the master 
cylinder M. 

[0019] On the hydraulic braking pressure control ap- 

40 paratus 4, with the nonnally open solenoid valves 5A, 
5B placed in the demagnetized and open state and the 
suction valves 12A, 12B placed in the demagnetized 
and closed state when there is no possibility of lock for 
each wheel, each control valve unit VA through VD com- 

"^5 munlcates the master cylinder M with the wheel brakes 
2A through 2D a well as interrupts the wheel brakes 2A 
through 2D from the reservoirs 8A, 8B. In other words, 
the normally open solenoid valves 6A through 6D are 
placed in the demagnetized and open state while the 

50 normally closed solenoid valves 9A through 9D are 
placed In the demagnetized and closed state. The brake 
hydraulic pressure output from the first output port 1 A 
of the master cylinder M acts on the wheel brakes for 
the left front wheel and the right rear wheel brake 2A, 

55 2B via the solenoid valve 5A and the normally opjsn so- 
lenoid valves 6A, 6B. The brake hydraulic pressure out- 
put from the second output port 1 B of the master cylinder 
M acts on the wheel brakes for the right front wheel and 
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the left rear wheel 2C, 2D via the solenoid valve 5B and 
the normally open solenoid valves 6C, 6D. 
[0020] When a wheel which is likely to become locked 
in the above braking, the control valve unit VA through 
VD interrupt the master cylinder M from the wheel 
brakes 2A through 2D at a point corresponding to the 
wheel which is likely to become locked as well as com- 
municates the wheel brakes 2A through 2D with the res- 
ervoirs 8A, 8B. In other words, the normally open sole- 
noid valve out of the nomially open solenoid valves 6A 
through 6D corresponding to a wheel which is likely to 
become locked is magnetized and closed while the nor- 
mally closed solenoid valve out of the nonnaily closed 
solenoid valves 9A through 9D corresponding to the 
wheel is magnetized and opened. With this process, 
part of the brake hydraulic pressure of the wheel which 
is likely to become locked is absorbed in the first reser- 
voir 8A or second reservoir SB thereby reducing the 
brake hydraulic pressure of the wheel which is likely to 
become locked. 

[0021 ] To keep the brake hydraulic pressure constant, 
the control valve unit VA through VD interrupt the wheel 
brakes 2A through 2D from the master cylinder M and 
the reservoirs 8A, 8B. In other words, the normally open 
solenoid valves 6A through 60 are magnetized and 
closed while the nomially closed solenoid valves 9A 
through 9D are demagnetized and closed. 
[0022] When the brake hydraulic pressure is in- 
creased, the normally open solenoid valves 6A through 
6D are demagnetized and opened while the nomrially 
closed solenoid valves 9A through 9D are demagnet- 
ized and closed. The control valve unit VA through VD 
communicate the master cylinder IVI with the wheel 
brakes 2A through 2D as well as interrupt the wheel 
brakes 2A through 20 from the reservoirs 8A, 8B. 
[0023] In this way, by controlling demagnetization and 
magnetization of the normally open solenoid valves 6A 
through 6D and the nonnaily closed solenoid valves 9A 
through 9D on the control valve unit VA through VD with 
the solenoid valves 5A, 5B placed in the demagnetized 
and open state and the suction valves 12A, 12B placed 
in the demagnetized and closed state, it is possible to 
control the wheels without locking them. - 
[0024] In the anti-lock brake control process men- 
tioned above, the electric motor 1 1 rotates. With the op- 
eration of the electric motor 1 1 , the first and second- 
pumps 10A, 10B are driven. The brake fluid absorbed 
in the first and second reservoirs 8A, 8B Is drawn into 
the first and second pumps 1 0A, 1 0B then refluxed into 
the first and second output hydraulic passages 3A, 3B 
via the first and second dampers 13A, 13B. By way of 
the reflux of the brake fluid, it is possible to prevent an 
increase in the pressing amount of the brake pedal P 
due to absorption of the brake fluid by the first and sec- 
ond reservoirs 8A, 8B. The pulsing of the discharge 
pressure of the first and second pumps 1 0A, 1 0B is sup- 
pressed by the action of the first and second dampers 
13A, 13B and the first and second orifices 14A, 14B.. 



This assures that the above reflux will not disrupt the 
feel of operation of the brake pedal P. 
[0025] The hydraulic braking pressure control appa- 
ratus 4 can perform skidding control and traction control 
5 of a vehicle in the non-braking state. In addition to the 
anti-lock brake control. 

[0026] For example, in skidding control, the solenoid 
valves 5A, 5B of the regulators 21 A, 21 B are placed In 
the magnetized and closed state and the suction valves 

10 12A, 12B are placed in the magnetized and open state. 
By way of the operation of the electric motor 1 1 , the first 
and the second pumps 10A, 10B are driven. The nor- 
mally open solenoid valves other than those corre- 
sponding to the wheels to be braked out of the normally 

15 open solenoid valves 6A, 6D are placed in the magnet- 
ized and closed state. 

[0027] This causes the pumps 1 0A, 1 0B to draw in the 
brake fluid of the master cylinder M from the first and 
second output ports 1A, 1 B via the first and second out- 

20 put hydraulic passages 3A, 3B and the suction valves 
12A, 12B, supply the brake fluid to a wheel brake se- 
lected out of the wheel brakes 2A through 2D via the 
normally open solenoid valves in the open state out of 
the normally open solenoid valves 6A through 60, while 

25 preventing the reflux of the brake fluid toward the master 
cylinder by placing the solenoid valves 5A, 5B in the 
open state. 

[0028] In case the hydraulic pressure of the hydraulic 
passages 20A, 20B where the discharge hydraulic pres- 

30 sure of the first and second pumps acts exceeds a pre- 
determined value in the skidding control and traction 
control, the hydraulic pressure in excess escapes to- 
ward the master cylinder by way of the relief valves 1 9A, 
19B of the regulators 21 A, 21 B. This prevents the hy- 

35 draulic pressure in excess from acting on the wheel 
brakes where brake pressure is acting. 
[0029] The dampers 1 3A, 1 38 are provided between 
the hydraulic passages 20A, 20B and the orifices 14A, 
1 4B. It is thus possible to absorb the pulsing generated 

40 in the hydraulic passages 20A, 20B by the operation of 
the regulators 21A, 21B by the dampers 13A, 13B, 
thereby suppressing the operation sound caused by the 
pulsing due to the operation of the regulators 21 A, 21 B. 
[0030] In Figs. 2 through 4, the hydraulic braking pres- 

45 suref control apparatus 4 is provided on a base 22 
formed Into a block by way of for example a metal such 
as an aluminum alloy. The base 22 where the hydraulic 
braking pressure control apparatus 4 is provided is at- 

H tached to a vehicle body (not shown). 

50 [0031] The normally open solenoid valves 6A through 
60 incorporating the check valves 7A through 70 and 
the normally closed solenoid valves 9A through 90 are 
attached to the base 22 aligned so as to protrude their 
solenoid sections 23..., 24... from one face 22a of the 

55 base 22. The suction valves 1 2A, 1 2B is attached to the 
base 22 aligned so as to protrude their solenoid sections 
25... from the one face 22a In a position where the nor- 
mally open solenoid valves 6B, 6C sandwiched between 
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the normally closed solenoid valves 9B, 9C. The nor- 
mally open solenoid valves 5A, 5B incorporating the 
one-way valves 1 8A, 1 88 and the relief valves 1 9A, 1 9B 
so as to constitute the regulators 21 A, 21 B in coopera- 
tion with the one-way valves 1 8A, 1 8B and the relief 
valves 1 9A, 1 9B is attached to the base 22 on both sides 
of the suction valves 12A, 12B so as to protrude their 
solenoid sections from the one face 22a. 
[0032] The pressure sensor 1 6 is attached to the base 
22 below the regulator21 A with part of the pressure sen- 
sor 16 protruding from the one face 22a. The first and 
second dampers 1 3A, 1 3B has: bottomed damper holes 
30... provided coaxlaity on the base 22 so as to open on 
the left and right sides of the base 22 orthogonally to the 
axes of the normally open solenoid valves 6A through 
6D; lid members 32... fitted into the opening ends of the 
damper holes 30... in a fluid-tight way while forming 
damper chambers 31 ... between the lid members 32... 
and the damper holes 30...; and snap rings 33... at- 
tached to the opening ends of the damper holes 30... so 
as to prevent the lidmembers 32... from dropping off the 
damper holes 30.... 

[0033] To the damper chamber 31 of the first damper 
1 3A is connected the nonmally open solenoid valves 6A, 
6B. To the damper chamber 31 of the second damper 
1 3B is connected the nonnally open solenoid valves 6C, 
6D. 

[0034] The first and second pumps 1 0A, 1 0B are dis- 
posed on the base 22 while having a coaxial operation 
axis along the direction of arrangement of the normally 
open solenoid valves 6A through 6D at approximate 
points corresponding to the pressure sensor 16. Plung- 
ers 34... of the pumps 10A, lOBIs arranged in positions 
spaced from each other so that one end'of a plunger 34 
will face the concave section 35 provided in the center 
of the other face 22b of the base 22. In the pumps 1 0A, 
10B are respectively incorporated a suction valve 36 
and a discharge valve 37. 

[0035] The electric motor 11 is attached to the other 
face 22b of the base 22 so as to protrude Its output shaft 
38 into the concave section 35. To the output shaft 38 

is attached a ball bearing 39 eccentrically away from the 
output shaft 38, the ball bearing 39 slidably in contact 
with the tip of the plungers 34... of the pumps 10A, 10B. 
When the output shaft 38 is rotated by the operation of 
the electric motor 1 1 , an eccentric motion Is given to the 
ball bearing 39, thus driving the plungers 34... of the 
pumps 10A, 10B into reciprocating motion. 
[0036] The first and second reservoirs 8A, 8B are pro- 
vided on the base 22 close to the one face 22a. The first 
and second check valves. 15A, 15B are provided on the 
base 22 so as to be arranged between the first and sec- 
ond reservoirs 8A, 8B and the first and second pumps 
10A, 10B. The first and second orifices 14A, 14B are 
fitted between the discharge port 45 of the first and sec- 
ond pumps 1 0A, 1 0B and the first and second dampers 
13A, 13B. 

[0037] To the one face 22a of the base 22 is fastened 



8 

a cover 57 comprising, at one end of a first resin molded 
form 55 fomned into a cylindrical shape having a rectan- 
gular cross section, a second resin molded fomi 56 fill- 
ing the opening on one end of the first resin molded fomri 

5 55, the second resin molded fomri 56 welded by way of 
vibration. The cover 57 houses the solenoid sections 
23... of the nonnally open solenoid valves 6A through 
6D, the solenoid sections 24... of the nonnally closed 
solenoid valves 9A through 90, the solenoid sections 

10 25... of the suction valves 12 A, 128, and the solenoid 
sections of the nonnally open solenoid valves 5A, 58. 
The cover 57 is fastened to the one face 22a of the base 
22 so as to fomn a chamber 58 to house the solenoid 
sections of the normally open solenoid valves 5A, 5B as 

15 well as part of the first and second reservoirs 8A, 88 and 
part of the pressure sensor 16 between the cover 57 
and the base 22. At the edge of the cover facing the 
base 22 of the cover 57 is attached an endless seal 
member 59 in bouncing contact with the one face 22a 

20 of the base 22. 

[0038] In the intermediate section of the first resin 
molded form 55 in the cover 57 are formed, integrally 
with the one face 22a of the base 22 while faced thereto, 
a plane-shaped wall section 63 having rectangular 

25 openings 60..., 61 62... individually corresponding to 
the solenoid sections 23.. . of the normally open solenoid 
valves 6A through 6D, the solenoid sections 24... of the 
normally closed solenoid valves 9A through 9D, the so- 
lenoid sections 25... of the suction valves 12A, 128, and 

30 the solenoid sections of the nonnally open solenoid 
valves 5A, 58, respectively. 

[0039] The tips of the solenoid sections 23..., 24..., 
25... are inserted into the openings 60..., 61 62... and 
connection terminals 64..., 65..., 66... on the solenoid 
35 valves protruded pair by pair from the solenoid sections 
23..., 24..., 25... are protruded to extend in the openings 
60..., 61..., 62... 

[0040] Into the wall section 63 are embedded individ- 
ual bus bars of a conductive metal (not shown) individ- 

40 ually corresponding to the nonnally open solenoid 
valves 6A through 6D, the nonnally closed solenoid 
valves 9A through 9D, the normally open solenoid 
valves 5A, 58, and the suction valves 12A, 128, respec- 
tively, and a single common bus bar a conductive metal 

45 (not shown) corresponding in common to the solenoid 
valves 6A through 6D, 9A through 9D, 5A, 58, and the 
suction valves 12A, 128. 

[0041] On one end of the connection terminals 64..., 
65..., 66... on the solenoid valves are electrically con- 

50 nected connection tenninals 67..., 68..., 69... on the in- 
dividual bus bars f onned at one end of the individual bus 
bars. On the other end of the connection terminals 64..., 
65..., 66... on the solenoid valves are electrically con- 
nected a plurality of connection tenninals on the com- 

55 nrion bus bar (not shown) formed on the common bus 
bar. 

[0042] The pressure sensor 1 6 Is also electrically con- 
nected to the bus bar of a conductive metal embedded 
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into the wall section 63. 
[0043] In the cover 57, between the second resin 
molded form 56 and the wall section 63 of the cover 57, 
Is arranged a control substrate 74 mounting an electric 
circuit. The control substrate 74 is supported fixedly on s 
a plurality of support bosses 75 protruded on the wall 
section 63. 

[0044] The individual bus bars and the common bus 
bar corresponding to the nomrially open solenoid valves 
6A through 6D, the nonnally closed solenoid valves 9A io 
through 9D, the nonnally open solenoid valves 5A, 5B, 
and the suction valves 12A, 12B are electrically con- 
nected to the electric circuit on the control substrate 74. 
The other end of the bus bar corresponding to the pres- 
sure sensor 16 Is electrically connected to the electric is 
circuit on the control substrate 74 so as to penetrate the 
control substrate 74. 

[0045] A coupler 76 is formed integrally with the cover 
57 while extending laterally from the base 22 . Aplurality 
of connection temriinals 77... connected to the control 20 
substrate 74 are arranged in the coupler 76. 
[0046] According to the present invention, as shown 
In Fig. 2, the suction valves 1 2A, 1 2B provided between 
the master cylinder M and the suction port 42 of each of 
the first and second pumps 10A, 10B are disposed on 25 
the base 22 in positions closer to the suction port 42 of 
each of the first and second pumps 10A, 1 0B than the 
control valve unit VA, VB, VC, VD and the regulators 
21 A, 21 B. Passages 78A, 78B provided on the base 22 
so as to link the suction valves 1 2A, 1 28 and the suction so 
port 42 of each of the pumps 1 0A, 1 0B are formed in a 
very short length. 

[0047] The operation of this embodiment will be de- 
scribed. The suction valves 12A, 12B are disposed on 
the base 22 In positions closer to the suction port 42 of 35 
each of the pumps lOA, 10B than the control valve unit 
VA through VD and the regulators 21 A, 21 B. It Is possi- 
bleto arrange the suction valves 12A, 12B in close prox- 
imity the suction port 42 of each of the pumps 1 0A, 1 0B. 
Thus it is possible to' improve the negative pressure 40 
transport factor from the suction port 42 of each of the 
pumps 1 0A, lOBto the suction valves 12A, 12B, thereby 
improving the suction efficiency of the pumps 1 0A, 1 0B, 
when the pumps 1 0A, 1 0B are operated with the suction 
valves 1 2A, 1 2B are opened in order to perfomn skidding 
control and traction control of a vehicle. 
[0048] While the eriibodlment of the present Invention 
has been described hereinabove, the present invention 
is not limited to the foregoing embodiment. Various de- 
sign changes can be made in the present invention with- so 
out departing from the spirit and scope defined in the 
claims. 

[0049] As mentioned hereinabove, according to the 
present invention, it is possible to improve the negative 
pressure transport factorf rom the suction port of a pump 55 
to a suction valve, thereby improving the suction effi- 
ciency of the pump. 



Claims 

1 . A braking apparatus for a vehicle cornprising: 

a hydraulic braking pressure control apparatus 
disposed on a metallic base, the hydraulic brak- 
ing pressure control apparatus including: 

a control valve unit for switching among a 
state where hydraulic passages to access 
a master cylinder are communicated with 
wheel brakes while the wheel brakes are 
Inten'upted from reservoirs, a state where 
the hydraulic passages are interrupted 
from the wheel brakes while the wheel 
brakes are communicated with the reser- 
voirs, and a state where the wheel brakes 
are inten^upted from the hydraulic passag- 
es and the reservoirs; 
pumps for discharging a brake fluid re- 
served in the reservoir to the hydraulic pas- 
sages; 

suction vaivesprovided between the mas- 
ter cylinder and the suction port of the 
pumps; and 

regulators nonnally communicated the 
master cylinder with the hydraulic passag- 
es as weii as interrupt the master cylinder 
from the hydraulic passages when the suc- 
tion valves are open and letting the hydrau- 
lic pressure of the hydraulic passages es- 
cape into the master cylinder as the hy- 
draulic pressure of the hydraulic passages 
exceeds a predetermined value; 

wherein the suction valves are disposed on 
the base in positions closer to the suctionport of the 
pumps than the control valve units and the regula- 
tors. 
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